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especially in two directions, as all the world knows, suc¬ 
cess was complete. By the use of the wedge photometer, 
Pritchard raised stellar photometry to the dignity of an 
exact science, and by the employment of photographic 
methods he investigated the parallaxes of a large number 
of stars with results which are probably among the most 
trustworthy ever obtained in this branch of astronomy. 

Another epoch in Pritchard’s astronomical career com¬ 
menced with his offer to take part in the work of the 
international photographic star chart. Such an under¬ 
taking, at his advanced age, was characteristic of him ; 
and the fact that he successfully initiated the work, and 
left everything in order at the time of his death, illustrates 
the methodical way in which he set about it. 

The successful issue of the various undertakings at 
Oxford was largely due, as Pritchard himself was always 
anxious should be known, to the zeal of his assistants, 
Messrs. Plummer and Jenkins, by whom most of the 
actual observations were made. 

Prof. Turner has succeeded in weaving together an 
; dmirable account of Pritchard’s astronomical work, but 
it may be remarked that all reference to his connection 
with the work of the Committee on Solar Physics has 
been omitted. 

A hitherto unpublished account of Pritchard’s observa¬ 
tions of the total solar eclipse of i860 is included in Prof. 
Turner’s story, and though these were overshadowed by 
De la Rue’s magnificent photographic results, it is evident 
that they were carried out with the forethought and skill 
which marked all his work. 

The selection of correspondence between Pritchard 
and some of his great contemporaries has, on the whole, 
been judiciously made, and all concerned in the prepara¬ 
tion of the memoirs are to be congratulated on the 
production of a volume which will be prized by all 
who knew Pritchard, and one which is at the same time 
of sufficient interest to command the attention of a much 
wider public. 


WATER AND ITS PURIFICATION. 

Water and its Purification. By Samuel Rideal, D.Sc. 
Pp. xii + 292. (London : Crosby Lockwood and Son, 
1897.) 

HE author of this work describes it on the title-page 
as “a handbook for the use of local authorities, 
sanitary officers, and others interested in water supply.” 
It is thus admittedly a book which is designed more for 
the general reader than for the engineer, the chemist, or 
the bacteriologist. That this is so we have further 
evidence in the preface, where we read that— 

“ The closing of polluted wells, and decisions on new 
supplies, are now, however, in the hands of the general 
public, who, and their elected representatives, thus need 
to become acquainted with the results of the progress 
made during the last few years in bacteriology and 
knowledge of the causation of disease.” 

The book deals with the characters of different kinds 
of natural water, animal and vegetable impurities, the 
storage, filtration and distribution of water, the softening 
and purification of water, and lastly its analysis and the 
interpretation of results. On reading the book one finds 
that the author has not been able to refrain from in¬ 
cluding a large amount of technical detail, which is, 
NO. 1435, VOL. 55] 


however, treated too superficially to be useful to the 
serious student of the subject, and which must be of 
little or no use to the general reader. One cannot help 
wondering, for example, what sort of hazy notion the 
general reader will obtain from Figs. 61A-63, which show 
a colony of typhoid bacilli, and the typhoid bacilli them¬ 
selves with and without flagella, the former called 
“spider” forms. The author is careful to inform the 
reader, on p. 266, that “ the size of organisms is recorded 
in micro-millimetres = i^foyth of a millimetre commonly 
abbreviated //, but avoids recording either the size of 
organisms which are figured in the book, or the magni¬ 
fication to which they have been subjected, except in 
one case where the magnification happens to have been 
included in the descriptive letter-press copied with the 
figure from another book. 

It is equally objectionable to place together in one 
plate, objects requiring differing degrees of magnification, 
as in Fig. 13, which exhibits in a single view a gigantic 
cyclops, spores of moulds, a zooglaea mass of bacteria, 
&c. Such figures may be well suited for advertisements 
of filters in order to show up the horrors of drinking 
water au naturel , but must prove somewhat misleading 
to the reader who obtains his first ideas of such objects 
from this book. On p. 256 the reader is informed that 
the flagella of bacteria “ should be looked for by careful 
staining with iodine, fuchsine or other reagent.” It 
would be advisable for any one who wishes to see these 
curious appendages of bacteria to select the “ other 
reagent ” referred to, for the employment of those named 
would be quite inadequate for his purpose. On p. 257 the 
author falls into the common error of supposing that 
aerobic organisms “ are incapable of existing in absence 
of air as a matter of fact, when deprived of free oxygen 
they can lie dormant for very long periods of time, and 
wait for its advent as a signal for the renewal of their 
activity. 

It is a little curious that an author who desires to 
inform his readers on such up-to-date topics as the 
staining of the flagella of bacteria, “spider-forms” of 
typhoid bacilli, and the latest methods of examining a 
sample of water for typhoid and cholera, should lay such 
stress on the history and properties of “ the divining- 
rod.” In the midst of a very useful resume of facts 
bearing on the movements of water in various strata, on 
subsoil-water, line of saturation, “ faults ” and artesian 
wells, the author offers the following rather startling 
advice to the “ local authorities and others ” who may 
be in search of underground water. Instead of advising 
them to consult an engineer or geologist, as one would 
expect from the geological treatment of this part of his 
subject, we read on p. 77— 

“ It is worth while for any one who has occasion tc 
seek for underground water, before going to the expense 
of boring, to employ first (the italics are the author’s) a 
‘ water-finder,’ and at the same time to inyite a scientific 
authority to test the process in detail without bias, as 
the practical success seems sufficient, if not to shadow a 
new law, like the discovery of the Rontgen rays, yet by 
explanation to put this peculiar power in a position 
where it could be more largely useful and less hesitatingly 
accepted.” 

From the account given of a certain experiment with 
the divining-rod, the unknown power seems to act even. 
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violently at times, for we read that “the tendency to 
twist itself on the twig’s part was so great that on our 
holding firmly on to the ends it split and finally broke off.” 

We are even given the name and address of a 
“ successful water-finder,” “ who states that he is only 
affected by running water and quite passive to stagnant.” 
He says that “various kinds of wire or a watch-spring 
answer the same purpose as a twig or rod. A large 
number of people have the power to a certain extent.” 
He adds, “ I now use my hands alone, holding them out 
with palms towards the earth. I reckon the rod as an 
instrument only, and that the power itself is in the 
person.” 

On the same page, however, the last conclusion of the 
water-finder is contradicted by the experiences of a 
certain noble Lord with another “ well-known ‘ dowser ’ 
or water-finder ” (name and address given), for we read 
that “ the effect produced on the twig emanated trom a 
power outside himself.” Moreover, the author states 
that “ It ” (the divining-rod) “ is said to be still in vogue 
in Pennsylvania for petroleum, and in Cornwall for 
metallic lodes.” 

A very useful instrument apparently, and it seems a 
pity that its use is not better appreciated. The only 
form of “"divining-rod ” on which I should put the 
least trust, is one which may be seen nowadays 
carried about the streets of London by officials of the 
water companies, whose duty it is to detect “under¬ 
ground water” running to waste. Their instrument is 
certainly in the form of a rod, but it may be likened to 
a stethoscope, and its use depends upon its well-known 
acoustical properties rather than upon any mystic force 
still unclaimed by science. 

The statements about the dissolved gases in water are 
exceedingly loose. On p. 251 we read that “a fully 
aerated water contains about 6 cc. of dissolved oxygen 
per litre.” This is perfectly true for a temperature of 
22 0 C., but for the cold water of winter 9 cc. is nearer 
the mark. A few words more would have explained the 
influence of temperature on the solubility of gases in 
water. On pp. 12-13, too, the following statement is 
misleading. “ Water can dissolve at ordinary tempera¬ 
tures about its own volume of carbonic acid, 3 per cent, 
of oxygen and ijof nitrogen.” Coming as it does after 
references to the fact that a fully aerated water contains, 
in the dissolved state, the natural constituents of the 
atmosphere, oxygen, nitrogen and carbonic acid, and 
that these gases are given off on boiling, one naturally 
concludes that these figures refer to the relative pro¬ 
portion of the three gases so dissolved from the 
atmosphere ; but such is not the case, the figures refer 
to waters artificially saturated in the laboratory with the 
three gases in the pure state, and not mixed together as 
in atmospheric air, a fact which is not made clear. 
Naturally aerated, pure water contains, as a matter of 
fact, just about double as much nitrogen as oxygen. 
Again, on p. 191, the following inadequate statement is 
found : “ Among the gases dissolved by water from the 
atmosphere, carbonic acid, being the most soluble, . . . 
occurs in the largest proportion.” It is perfectly true that 
carbonic acid is the most soluble of the three gases of 
the atmosphere, but under the law of partial pressures, 
its greater solubility is more than counteracted by the 
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small proportion of that gas present in the mixture, the 
result being that nitrogen (although having tfle lowest 
solubility of the three) occurs in the largest proportion, 
on account of its being present in the atmosphere in 
much greater proportion by volume than either oxygen 
or carbonic acid. Actual analyses of the gases given off 
on boiling in vacuo, from natural water having a surface 
freely exposed to air, often show less carbonic acid 
than nitrogen ; but if the water has passed through strata 
containing carbonic acid, or is very impure, and bacteria 
art thriving in it and producing carbonic acid, this gas 
may exceed the nitrogen in volume ; but in these cases 
the gas is not dissolved from the atmosphere, and in 
fact the excess diffuses into the atmosphere under 
conditions of perfect aeration. 

Notwithstanding the defects which have been noted, 
the book is one which is well worth reading by 
“ members of local authorities, sanitary officers, and 
others,” for whom the book is avowedly written, who 
desire a general rather than a special knowledge of the 
present aspects of the subject, with all the recent 
advances which have been made in it. Nevertheless, as 
a little knowledge is a dangerous thing, local authorities 
will do well, when face to face with a water problem, to 
take the opinion of experts, and regard any knowledge 
gained by the perusal of this book as a negligible 
quantity where practical decisions have to be made 
regarding water supply or w’ater purification. 

For the serious student of the subject, who wishes 
actually to perform the chemical and bacteriological 
examination of water, or to make an independent inter¬ 
pretation of the results of analyses, the volume will be of 
little value. Joseph Lunt. 


THE LAND OF THE LAMAS. 
Mongolia and the Mongols. Results of a Journey made 
to Motigolia in the Years 1892-1893. By A. Pozdneeff. 
Vol. i. Published by the Russian Geographical Society, 
qto, pp. 696, with many photo-engravings. (Russian.) 
(St. Petersburg, 1896.) 

HE author of this work is a well-known specialist in 
Mongolian and Manchurian dialects. He visited 
Mongolia, for the first time, in 1876, and brought home a 
remarkable collection of 972 volumes of both printed and 
MS. w'Orks on the history of Mongolia, which prove that 
our former conceptions of Mongolian historical literature, 
as being entirely permeated with an ultra-Buddhist spirit, 
were utterly incorrect. For the last fifteen years, M. 
Pozdneeff was professor of Mongolian dialects and litera¬ 
ture at the St. Petersburg University, and he has published 
a great number of smaller monographs on different sub¬ 
jects connected with Mongolian literature and administra 
tive organisation, as well as a big work on Mongolian 
monasteries. His name is not unknown either in this 
country, as he edited for the Bible Society various publi¬ 
cations in Mongolian, Kalmyk, and Manchurian. 

The present volume contains the diary of his first 
year’s journey, from Kiakhta to Urga, Ulyasutai, Khobdo, 
back to Urga, and thence to Kalgan, during which journey 
he visited several interesting monasteries on or near to his 
route, copying valuable inscriptions, minutely describing 
Buddhist, or rather Lamaite monasteries and temples, 
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